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کم شننوایی یکی از اختالالت تقریاا شنایع در بیا افراد جامعهب به خصنوا سنالمندان می باشند که به 
 می دهد.   دالیل متعددی رخ
انواع مختلفی بوده که هر کدام دارای خصنوانیات و عالام خاانی می باشنند. کم ایا اختالل دارای 
عصنای جزو مهمتریا و شنایعتریا انواع کم شننوایی محسنو  می -شننوایی انتقالی و کم شننوایی حسنی
مرکزی بسنیار دشنوار می باشندب بنابرایا  شنوند. با توجه به اینکه تشنخیت اختالل پردازش شننوایی
درانورت  عصنای و همننیا انتقالی بسنیار ارزشنمند بوده و-ا کم شننوایی حسنیبررسنی ارتاا  نن ب
ارتانا  مبانت ایا موارد می توانند بنه عنوان فناکتورهنای همراه بنا اختالل پردازش شننننوایی مرکزی در 
 مورد توجه قرار گیرند. بررسی بعدی بیشتر
 مواد و روش ها:
حسنی که در طول سنالهای -یماران کم شننوای عصنایایا مطالعه بر روی بیماران کم شننوای اتتقالی و ب
شننوایی سننجی بیمارسنتان شنفا مراجعه نمودند انجام شند. پب از بررسنی   به کلینیک 7989و  7981
عصنای وارد مطالعه شندند. پب از -حسنی های انجام شندهب انرفا بیماران کم شننوای نوع انتقالی و
پردازش  انتقالیب وضنعیت نمره تسنت اختالالتعصنای و -مشنخت شندن بیماران کم شننوای حسنی
شننوایی مرکزی در هر دو گروه با اسنتفاده از پرسنشننامه اسنتاندارد که حاوی مواردی از قایل میزان 
شنننیداری و ..... مورد بررسننی و مقایسننه قرار گرفت. نهایتا  نمره تسننت اختالالت  یادگیریب گفتاریب
عصنای و -و ارتاا  نن با نوع کم شننوایی حسنی د مقایسنهپردازش شننوایی مرکزی در هر دو گروه مور
)ورژن  SPSSانتقالی مورد بررسنی قرار گرفت. نتایج حاانل از داده های ایا تحقیق توسنر نرم افزار 
از لحنا  نمناری معنی دار در نظر  0550کمتر از  p( مورد ننالیز قرار گرفنت. در ایا مطنالعنه مقندار  78
 گرفته شد.
 یافته ها:
 25سنال داشنتندب نسنات به گروه کمتر از  50تا  22ر خالانه نتایج نشنان داد که افرادی که سنا به طو
 25سنال نسنات به افراد کمتر از  50دراند کاهش داشنت ولی افراد باالتر از 79سنال ریسنک به میزان 
دراند افزایش ریسنک داشنتند. درافرادی که کاهش شننوایی متوسنر داشنتندب نسنات  99سنالب به میزان 
کاهش شننوایی متوسنر  دراند افزایش ریسنک وجود داشنتب و افرادی که 77به افراد با درگیری خفیف 
دراند افزایش ریسنک داشنتند و افرادی  25تا شندید داشنتند نسنات به افراد با درگیری خفیف به میزان 
ند. هم در برابر نسنات به افراد با درگیری خفیف ماتال شند  9مشنکل شننوایی شندید و باالتر داشنتندب  که
عصای بیشتریا فراوانی در طاقه -و هم در گروه بیماران با مشنکل حسی گروه بیماران با مشنکل انتقالی
عصنای ماتال به -کاهش شننوایی حسنی  دراند افراد ماتال به 8052میااشند.  DEC + TFMی 
CAPD  دراند افراد ماتال به کاهش شننوایی انتقالی به  9958شندند. همننیاCAPD  ند. ماتال شند
شندند. همننیا  CAPDسنال ماتال به  50عصنای زیر -دراند افراد ماتال به کاهش شننوایی حسنی
ماتال شندند که  CAPDسنال به  50ماتال به کاهش شننوایی حسنی عصنای باالی  دراند افراد 9259













اد که هم در گروه بیماران با مشنکل انتقالی و هم در گروه بیماران در مجموع نتایج ایا پژوهش نشنان د
میااشنند. میزان ابتال به  DEC + TFMبیشننتریا فراوانی در طاقه ی  عصننای-با مشننکل حسننی
CAPD عصنای -و بیماران با کاهش شننوایی حسنی  در هر دو گروه بیماران با اختالل شننوایی انتقالی
عصای از نظر سا  -بیا بیماران ماتال به اختالل حسی CAPDتال به باال بود. تفاوت معنی داری در اب
وجود نداشنت. بنابرایا با توجه به اینکه تشنخیت اختالل پردازش شننوایی مرکزی بسنیار دشنوار می 
عصنای و همننیا انتقالی بسنیار ارزشنمند -های بیشنتر ارتاا  نن با کم شننوایی حسنی  باشندب بررسنی
 با اختالل پردازش شنوایی مرکزی مورد توجه قرار گیرند. ن فاکتورهای همراهبوده و می توانند به عنوا
 –اختالل شننوایی انتقالی  –کم شننوایی محیطی  -: اختالل پردازش شننوایی مرکزی  کلمات کلیدی





















































PROBABILITY OF OCCURRENCE OF AUDITORY PROCESSING 
DISORDER IN PATIONT WITH PERIPHERAL HEARING LOSS 
Abstract 
Objective: Auditory processing disorder (APD) indicated a strong link between lesions 
of central auditory nervous system and deficits in behavioral and electrophysiological 
measures of auditory skills. We studied occurrence of CAPD in peripheral hearing loss 
in one of referral  ENT hospitals of Kerman (SHAFA hospital),in the south of Iran, in 
2019.  
Material &Method: This cross-sectional study was carried out on 68 patients with 
conductive hearing loss and 55 patients with sensory neural hearing loss. The 
BUFFALO model was used in this research to evaluate the patients with peripheral 
hearing loss. patients with APD were divided into Four categories. 
Results: The findings revealed that the patients over 50years old suffered APD more 
severely is compared to the cases under 20. Likewise, males had APD (21%) more than 
females. Lastly, the patients with more severe hearing loss and more time period 
involvement in peripheral hearing loss suffered from APD more.   
Conclusion: These results indicated that APD would be considered and treated after 
treatment of peripheral hearing loss either with surgery or hearing aid. 










































1 . Atcherson SR, Nagaraj NK, Kennett SE, Levisee M. Overview of Central Auditory 
Processing Deficits in Older Adults. Semin Hear. 2015;36(3):150-61. 
2 . Cox LC, McCoy SL, Tun PA, Wingfield A. Monotic auditory processing disorder tests 
in the older adult population. J Am Acad Audiol. 2008;19(4):293-308. 
3 . Ludwig AA, Fuchs M, Kruse E, Uhlig B, Kotz SA, Rubsamen R. Auditory processing 
disorders with and without central auditory discrimination deficits. J Assoc Res 
Otolaryngol. 2014;15(3):441-64. 
4 . Keilmann A, Lassig AK, Nospes S. [Symptoms and diagnosis of auditory processing 
disorder]. HNO. 2013;61(8):707-15; quiz 16-7. 
5  . Diges I, Simon F, Cobo P. Assessing Auditory Processing Deficits in Tinnitus and 
Hearing Impaired Patients with the Auditory Behavior Questionnaire. Front Neurosci. 
2017;11:187. 
6  . Johnson J, Lalwani AK. Sensorineural and conductive hearing loss associated with 
lateral semicircular canal malformation. Laryngoscope. 2000;110(10 Pt 1):1673-9. 
7 . Merchant SN, Rosowski JJ. Conductive hearing loss caused by third-window lesions 
of the inner ear. Otol Neurotol. 2008;29(3):282-9. 
8  . Tucci D, Cant NB, Durham D. Conductive hearing loss results in changes in 
cytochrome oxidase activity in gerbil central auditory system. J Assoc Res Otolaryngol. 
2002;3(1):89-106. 
9  . Wroblewska-Seniuk K, Dabrowski P, Greczka G, Szabatowska K, Glowacka A, 
Szyfter W, et al. Sensorineural and conductive hearing loss in infants diagnosed in the 
program of universal newborn hearing screening. Int J Pediatr Otorhinolaryngol. 
2018;105:181-6. 
10 . Crowson MG, Hertzano R, Tucci DL. Emerging Therapies for Sensorineural Hearing 
Loss. Otol Neurotol. 2017;38(6):792-803. 
11 . Cruickshanks KJ, Tweed TS, Wiley TL, Klein BE, Klein R, Chappell R, et al. The 5-
year incidence and progression of hearing loss: the epidemiology of hearing loss study. 
Arch Otolaryngol Head Neck Surg. 2003;129(10):1041-6. 
12 . George EL, Zekveld AA, Kramer SE, Goverts ST, Festen JM, Houtgast T. Auditory 
and nonauditory factors affecting speech reception in noise by older listeners. J Acoust 
Soc Am. 2007;121(4):2362-75. 
13  . Halliday LF, Tuomainen O, Rosen S. Auditory processing deficits are sometimes 
necessary and sometimes sufficient for language difficulties in children: Evidence from 
mild to moderate sensorineural hearing loss. Cognition. 2017;166:139-51. 
76 
14  . Diges I, et al. Assessing Auditory Processing Deficits in Tinnitus and Hearing 
Impaired Patients with the Auditory Behavior Questionnaire. Front Neurosci. 
2017;11:187. 
15  . Tolleth H. Artistic anatomy, dimensions, and proportions of the external ear. Clin 
Plast Surg. 1978;5(3):337-45. 
16.  Johnstone BM, Taylor KJ. Physiology of the middle ear transmission system. J 
Otolaryngol Soc Aust. 1971;3(2):226-8. 
17 . Santhanam P, Meehan A, Orrison WW, Wilson SH, Oakes TR, Weaver LK. Central 
auditory processing disorders after mild traumatic brain injury. Undersea Hyperb Med. 
2019;46(3):261-9. 
18 . Katz J, Tillery KL. Can central auditory processing tests resist supramodal influences? 
Am J Audiol. 2005;14(2):124-7; discussion 43-50. 
19 . Krijger S, De Raeve L, Anderson KL, Dhooge I. Translation and validation of the 
Listen Inventory for Education Revised into Dutch. Int J Pediatr Otorhinolaryngol. 
2018;107:62-8. 
20  . Oh SH, Lee J. A Systematic Review of Audiology Terminology. J Audiol Otol. 
2016;20(2):109-13. 
21 . Neijenhuis K, Campbell NG, Cromb M, Luinge MR, Moore DR, Rosen S, et al. An 
Evidence-Based Perspective on "Misconceptions" Regarding Pediatric Auditory 
Processing Disorder. Front Neurol. 2019;10:287. 
22 . Simoes MB, Schochat E. (Central) auditory processing disorders in individuals with 
and without dyslexia. Pro Fono. 2010;22(4):521-4. 
23 . Abdollahi FZ, Lotfi Y, Moosavi A, Bakhshi E. Binaural Interaction Component of 
Middle Latency Response in Children Suspected to Central Auditory Processing 
Disorder. Indian J Otolaryngol Head Neck Surg. 2019;71(2):182-5. 
24 . McFarland DJ, Cacace AT. Potential problems in the differential diagnosis of (central) 
auditory processing disorder (CAPD or APD) and attention-deficit hyperactivity disorder 
(ADHD). J Am Acad Audiol. 2003;14(5):278-80; author reply 80. 
25  . Iliadou V, Bamiou DE, Kaprinis S, Kandylis D, Kaprinis G. Auditory Processing 
Disorders in children suspected of Learning Disabilities--a need for screening? Int J 
Pediatr Otorhinolaryngol. 2009;73(7):1029-34. 
26 . Moore DR. Editorial: Auditory Processing Disorder. Ear Hear. 2018;39(4):617-20. 
27 . Nagao K, Riegner T, Padilla J, Greenwood LA, Loson J, Zavala S, et al. Prevalence 
of Auditory Processing Disorder in School-Aged Children in the Mid-Atlantic Region. J 
Am Acad Audiol. 2016;27(9):691-700. 
77 
28  . Bellis TJ, Bellis JD. Central auditory processing disorders in children and adults. 
Handb Clin Neurol. 2015;129:537-56. 
29 . McCabe J. Metacognitive awareness of learning strategies in undergraduates. Mem 
Cognit. 2011;39(3):462-76. 
30  . Brewer CC, Zalewski CK, King KA, Zobay O, Riley A, Ferguson MA, et al. 
Heritability of non-speech auditory processing skills. Eur J Hum Genet. 2016;24(8):1137-
44. 
31  . Musiek FE, Chermak GD. Three Commonly Asked Questions About Central 
Auditory Processing Disorders: Assessment. Am J Audiol. 1994;3(3):23-7. 
32  . Obuchi C, Ogane S, Sato Y, Kaga K. Auditory symptoms and psychological 
characteristics in adults with auditory processing disorders. J Otol. 2017;12(3):132-7. 
33 . Parvaresh N, Ziaaddini H, Kheradmand A, Bayati H. Attention deficit hyperactivity 
disorder (ADHD) and conduct disorder in children of drug dependent parents. Addict 
Health. 2010;2(3-4):89-94. 
34 . Cantwell DP. Attention deficit disorder: a review of the past 10 years. J Am Acad 
Child Adolesc Psychiatry. 1996;35(8):978-87. 
35  . Venkatesh C, Ravikumar T, Andal A, Virudhagirinathan BS. Attention-
deficit/Hyperactivity Disorder in Children: Clinical Profile and Co-morbidity. Indian J 
Psychol Med. 2012;34(1):34-8. 
36 . Zhou R, Xia Q, Shen H, Yang X, Zhang Y, Xu J. Diagnosis of children's attention 
deficit hyperactivity disorder (ADHD) and its association with cytomegalovirus infection 
with ADHD: a historical review. Int J Clin Exp Med. 2015;8(8):13969-75. 
37 . Janssen M, Wensing M, van der Gaag RJ, Cornelissen I, van Deurzen P, Buitelaar J. 
Improving patient care for attention deficit hyperactivity disorder in children by 
organizational redesign (Tornado program) and enhanced collaboration between 
psychiatry and general practice: a controlled before and after study. Implement Sci. 
2014;9:155. 
38  . Keen D, Hadijikoumi I. ADHD in children and adolescents. BMJ Clin Evid. 
2011;2011. 
39 . Vahia VN. Diagnostic and statistical manual of mental disorders 5: A quick glance. 
Indian J Psychiatry. 2013;55(3):220-3. 
40 . Duifhuis EA, den Boer JC, Doornbos A, Buitelaar JK, Oosterling IJ, Klip H. The 
Effect of Pivotal Response Treatment in Children with Autism Spectrum Disorders: A 
Non-randomized Study with a Blinded Outcome Measure. J Autism Dev Disord. 
2017;47(2):231-42. 
78 
41 . Lei J, Ventola P. Pivotal response treatment for autism spectrum disorder: current 
perspectives. Neuropsychiatr Dis Treat. 2017;13:1613-26. 
42  . Verschuur R, Huskens B, Didden R. Effectiveness of Parent Education in Pivotal 
Response Treatment on Pivotal and Collateral Responses. J Autism Dev Disord. 
2019;49(9):3477-93. 
43 . Dillon H, Cameron S, Glyde H, Wilson W, Tomlin D. An opinion on the assessment 
of people who may have an auditory processing disorder. J Am Acad Audiol. 
2012;23(2):97-105. 
44 . Bamiou DE, Musiek FE, Luxon LM. Aetiology and clinical presentations of auditory 
processing disorders--a review. Arch Dis Child. 2001;85(5):361-5. 
45 . Baran JA. Audiologic evaluation and management of adults with auditory processing 
disorders. Semin Speech Lang. 1996;17(3):233-44. 
46  . Kricos PB. Audiologic management of older adults with hearing loss and 
compromised cognitive/psychoacoustic auditory processing capabilities. Trends Amplif. 
2006;10(1):1-28. 
47 . Sanchez ML, Nunes FB, Barros F, Gananca MM, Caovilla HH. Auditory processing 
assessment in older people with no report of hearing disability. Braz J Otorhinolaryngol. 
2008;74(6):896-902. 
48 . Gates GA, Anderson ML, Feeney MP, McCurry SM, Larson EB. Central auditory 
dysfunction in older persons with memory impairment or Alzheimer dementia. Arch 
Otolaryngol Head Neck Surg. 2008;134(7):771-7. 
49 . Henry JA, Zaugg TL, Myers PJ, Schechter MA. The role of audiologic evaluation in 
progressive audiologic tinnitus management. Trends Amplif. 2008;12(3):170-87. 
50 . Moodie ST, Kothari A, Bagatto MP, Seewald R, Miller LT, Scollie SD. Knowledge 
translation in audiology: promoting the clinical application of best evidence. Trends 
Amplif. 2011;15(1):5-22. 
51  . Weihing J, Chermak GD, Musiek FE. Auditory Training for Central Auditory 
Processing Disorder. Semin Hear. 2015;36(4):199-215. 
52  . Lemos IC, Jacob RT, Gejao MG, Bevilacqua MC, Feniman MR, Ferrari DV. 
Frequency modulation (FM) system in auditory processing disorder: an evidence-based 
practice? Pro Fono. 2009;21(3):243-8. 
53 . Johnston KN, John AB, Kreisman NV, Hall JW, 3rd, Crandell CC. Multiple benefits 
of personal FM system use by children with auditory processing disorder (APD). Int J 
Audiol. 2009;48(6):371-83. 
79 
54 . Cameron S, Glyde H, Dillon H, King A, Gillies K. Results from a National Central 
Auditory Processing Disorder Service: A Real-World Assessment of Diagnostic Practices 
and Remediation for Central Auditory Processing Disorder. Semin Hear. 2015;36(4):216-
36. 
55 . Kuk F, Jackson A, Keenan D, Lau CC. Personal amplification for school-age children 
with auditory processing disorders. J Am Acad Audiol. 2008;19(6):465-80. 
56 . McArthur GM. Auditory processing disorders: can they be treated? Curr Opin Neurol. 
2009;22(2):137-43. 
57  . Moore DR. Auditory processing disorders: acquisition and treatment. J Commun 
Disord. 2007;40(4):295-304. 
58 . Ptok M, Miller S, Kuhn D. [Diagnosis of auditory processing disorders in children]. 
HNO. 2016;64(4):271-83; quiz 84-5. 
59  . Alonso R, Schochat E. The efficacy of formal auditory training in children with 
(central) auditory processing disorder: behavioral and electrophysiological evaluation. 
Braz J Otorhinolaryngol. 2009;75(5):726-32. 
60 . Schochat E, Musiek FE, Alonso R, Ogata J. Effect of auditory training on the middle 
latency response in children with (central) auditory processing disorder. Braz J Med Biol 
Res. 2010;43(8):777-85. 
61 . Krishnamurti S, Forrester J, Rutledge C, Holmes GW. A case study of the changes in 
the speech-evoked auditory brainstem response associated with auditory training in 
children with auditory processing disorders. Int J Pediatr Otorhinolaryngol. 
2013;77(4):594-604. 
62  . Filippini R, Befi-Lopes DM, Schochat E. Efficacy of auditory training using the 
auditory brainstem response to complex sounds: auditory processing disorder and specific 
language impairment. Folia Phoniatr Logop. 2012;64(5):217-26. 
63 . Veuillet E, Magnan A, Ecalle J, Thai-Van H, Collet L. Auditory processing disorder 
in children with reading disabilities: effect of audiovisual training. Brain. 2007;130(Pt 
11):2915-28. 
64 . Wlodarczyk E, Szkielkowska A, Skarzynski H, Pilka A. [Assessment of the efficiency 
of the auditory training in children with dyslalia and auditory processing disorders]. 
Otolaryngol Pol. 2011;65(5):339-44. 
65 . Putter-Katz H, Adi-Bensaid L, Feldman I, Hildesheimer M. Effects of speech in noise 
and dichotic listening intervention programs on central auditory processing disorders. J 
Basic Clin Physiol Pharmacol. 2008;19(3-4):301-16. 
81 
66. Sharma M, Purdy SC, Kelly AS. A randomized control trial of interventions in school-
aged children with auditory processing disorders. Int J Audiol. 2012;51(7):506-18. 
67  . Wroblewska-Seniuk K, et al. Sensorineural and conductive hearing loss in infants 
diagnosed in the program of universal newborn hearing screening. Int J Pediatr 
Otorhinolaryngol. 2018;105:181-6. 
68  . Halliday LF, et al. Auditory processing deficits are sometimes necessary and 
sometimes sufficient for language difficulties in children: Evidence from mild to 
moderate sensorineural hearing loss. Cognition. 2017;166:139-51. 
69 . George EL, et al. Auditory and nonauditory factors affecting speech reception in noise 
by older listeners. J Acoust Soc Am. 2007;121:2362-75. 
70 . Rashid SMU, et al. Auditory processing and neuropsychological profiles of children 
with functional hearing loss. Int J Pediatr Otorhinolaryngol 2018 Nov;114:51-60. 
71 . Neijenhuis K, et al. The effect of mild hearing impairment on auditory processing 
tests. J Am Acad Audiol. 2004;15:6-16. 
72 . Obuchi C, et al. Auditory symptoms and psychological characteristics in adults with 
auditory processing disorders. J Otol 2017 Sep; 12(3): 132–137. 
73  . Cox LC, et al. Monotic Auditory Processing Disorder Tests in the Older Adult 
Population. J Am Acad Audiol. 2008;19:293–308. 
74 . Borges LR, et al. (Central) Auditory Processing: the impact of otitis media. Clinics 
(Sao Paulo). 2013;68:954–9. 
75 . Zumach A, et al. Otitis media and speech-in-noise recognition in school-aged children. 
Audiol Neurootol. 2009;14:121-9. 
76 . Pereira LD, et al. Distúrbio da leitura e escrita. Barueri: Manole; 2002. Processamento 
auditivo: uma abordagem de associação entre a audição e a linguagem. 2002. 
77.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
